CDK5-mediated phosphorylation of Sirt2 contributes to depressive-like behavior induced by social defeat stress.
Major depressive disorder (MDD) is a common, severe and recurrent psychiatric disorder worldwide; however, the underlying neuropathological mechanisms remain elusive. Histone deacetylases (HDACs) appear to play an essential role in depression. As the class III HDACs, Sirt1 and Sirt2 have attracted the most interest in the nervous system. Indeed, chronic stress decreased Sirt1 activity and down-regulated Sirt1 gene expression in MDD. Nevertheless, there is a paucity of literature on the role of Sirt2. To study the role of Sirt2 we established a MDD mouse model in wild type and Sirt2 knockout C57BL/6 mice using social defeat stress (SDS). We found that a lack of Sirt2 blocked the development of SDS-induced depressive-like behavior. Moreover, SDS led to Sirt2 phosphorylation in the amygdala without changing total Sirt2 levels, and blocking the phosphorylation of Sirt2 by CDK5 at serine residues 368 and 372 prevented SDS-induced depressive-like behavior and Sirt2 nuclear import. We also discovered that SDS-induced Sirt2 phosphorylation was involved in VTA-amygdala modulation using TetTag-pharmacogenetic method. These results suggest that CDK5 mediates phosphorylation of Sirt2 in the amygdala and contributes to the depressive-like behavior induced by SDS. This study highlights that inhibiting CDK5-dependent phosphorylation of Sirt2 at serine residues 368 and 372 by myristoylated membrane-permeabilising peptide (Sirt2-p), rather than using non-specific sirtuin inhibitors, may be a novel strategy for treating depression.